ABSTRACT
INTRODUCTION
Since the first patch clamp measurements (Neher and Sakmann, 1976) , great advances have been made in our ability to look at complex systems on the single molecule level (Moerner and Orrit, 1999; Weiss, 1999; Nie et al., 1994; Shera et al., 1990; Mets et al., 1994; Ha et al., 1999; Schuler et al., 2002; Yang et al., 2003;  between these values relative to the sum of the amplitudes of the noise in each of the states. Here, we assume that we are given a noiseless two-state trajectory.
Such a two-state trajectory contains information about the underlying mechanism, which we describe by a kinetic scheme in which each substate belongs either to the on state or to the off state. The kinetic scheme may have a large number of substates , and a net flow at steady-state along some of the connections (Figs. 2G-2I) (i. e. a non-equilibrium steady state), when an external source of energy is present (Hill, 1985) . The goal of single molecule measurements that result in two-state trajectories is to learn as much as possible about the underlying kinetic scheme.
FROM TRAJECTORIES TO KINETIC SCHEMES
The basic functions that are easily obtained from single molecule two-state time-series are the waiting time probability density functions (PDFs) of the on state, ) (t on φ , and of the off state, ) (t off φ . These functions, which cannot be found from bulk experiments, can be calculated for any kinetic scheme (Cao, 2000 As an example, consider the two schemes shown in Fig. 2B and Fig. 2C 
), which results in a set of equations relating the transition rates of the two models). The trajectories generated from the two schemes will be identical (in a statistical sense). The same is true for all three substate schemes ( (Lu et al., 1998 ; Cao, 2000; McManus et al., 1985; Colquhoun et al., 1996) , as used in the pioneering work of Xie and collaborators (1998), and calculated for any kinetic scheme by Cao (2000); (ii) the x-y propagator for stationary processes, which is the probability density to be in state y at time t given that the process was in state x at time 0 (Lu et al, 1998 ; Edman et al., 1999; Edman and Rigler, 2000; Flomenbom et al.; Schenter et al., 1999 ; Boguñá et al., 2000 
Which of these functions is the most useful in differentiating among irreducible schemes is still an open question. In practice, a function that involves many arguments will be noisy due to the limited number of events in the time-series.
We have found that the PDF of the sum of (or, binned) successive waiting times, e. g. , can not only be more accurately obtained from finite trajectories, but is more discriminatory than the equal successive waiting times PDF (Supp. Info.), e. g. 
DISCUSSION AND CONCLUDING REMARKS
Given a two-state trajectory, after constructing ) (t , we consider the simplest irreducible scheme, which is a four-substate scheme (Fig. 2k) 
, and determine the effect of changing p (= 0.9 & 0.3) and (= 0.5, 0.1, & 0.02) on the shape of (Fig. 2K) , with the (arbitrary units) parameters, , (ii) the fact that events with similar waiting time are clustered. The peak appears as a shoulder for , and as a small peak for shows the same general behavior with k as for the higher value of p (D).
